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BY HAND DELIVERY

William F. Caton
Acting Secretary
Federal Communications Commission
1919 M Street, N.W., Room 222
Washington, DC 20057

Re: GN Docket No. 96-228

Dear Mr. Caton:

FEB 5 1997

Enclosed is a letter from Stan Kay, Assistant Vice President Engineering, Hughes
Network Systems ("Hughes") responding to the January 30, 1997 letter of Primosphere. This
letter refutes the various arguments made by Primosphere. Therefore, DigiVox Corporation
("DigiVox") urges the Commission to adopt the proposal made by Hughes in its letters of
January 22, 1997 and January 27, 1997 that were previously submitted to the Commission.
Copies of those letters as well a letter from RC Malkemes of Bellcore and a letter from Siemens
Stromberg-Carlson that were also previously submitted are enclosed.

Very tf2ur.s,

. 'A e.--.1--
r .~

1 Prawat
President and CEO

cc: Michele Farquhar, Chief, Wireless Telecommunications Bureau
D'Wana Speight, Wireless Telecommunications Bureau
Thomas P. Stanley, Wireless Telecommunications Bureau
Nancy Markowitz, Wireless Telecommunications Bureau
Kathleen O'Brian Ham, Chief, Auctions Division
Jonathan V. Cohen, Auctions Division (on detail)
Matthew Moses, Auctions Division
Josh Roland, Auctions Division
Walter D. Strack, Policy Division, Wireless Telecommunications Bureau d
Evan R. Kwerel, Office of Plans and Policy N f C . . 'd 0J-- ~ 1
John R. Williams, Office of Plans and Policy ~i ~BC~~eC(.'-r
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Februuy S. 1997

TO 912022966518 P.02

10bnPrawal
President mi CEO
DiaiVox Corporation
P.o. box 6SOM
W~DC2003S

Dear1ohn:

The IIDUll)' 30, 1997~ ....to tao GOII1IDiIlion oIIimI tbat die Huahtl Netwofk SystemI
(llNS)...ofJaDUUy 22 acllusuary 27 __-leVCe1y Sawed lAd contIini."numeroua sJarins
errors." HNS ctisIpeI with this ItateuMma This leUer IddreueI eId1 point made byPrimospb«e.

Primospbere repeatI their 1lJUI'""'t tbIt O~ dB iIamorellllOrab. dM*e ofDOilc Boor rile due
to imedereDce thaD 2 dB tbD Da)' bellalkipJ.o iR&erfcnra. BN$ UICI'tI dale it is rouooablo to
ianore the unlikely cue ata PriP'Ollphere receiva'..YeIY dole to a handset i:om two different wcs
provider. at the same time, or JIOIf two ... It.dOllll fivm two cWfezllJt providers at the I8Dle 1ime. If
the interferen are fiu1her away, tbeD tbIir imedireDce comributioA will dec:reuo clnmaticaDy aDd can be
jpored.F~HNS I'eJ*U Ics fOqUca _ PrlmoJphere dildose lbeir budp fOr margtn tor
such etrects as tree and building shadowing, Riceln &cjin& and terresuiaJ interference so that we can
fairly ISIeIS the relative impact orwcs.

The DIXt poiDt ofconteDtion ill the PrUnotp.....ia that -oiPox fajJa to~ that tbt om of
band emialons~ 1ImltI ~ RCOmmendi doeI DOl iDdu4e •~adon U lQ roJkfrwtth
hqueaey." We did not fiil to rec:opiz.o the ..a fbr this iDformI&ioD, we excbJded it becauae it is
wmpl_ im1cvIDt. Sila we have Itated the IIDQUIIt ofeDCI'IY that will be found in the SOARS baDcf.
it sbould be ofDO conc:em to SDARS what tbe ....,. is ill the iDteneDiDs baud. It will certainly be1_
than any service provided in that band IDCl SDARS will need to design their receive filters based on such
services, not on the WCS bltedbaemoo.

The next point is the Primospbere aaertiOil that a "312 microsecond lona burst every 2.Smil1iseronds
will break a communication Jiak jUIl u well IIa coatinuoua sisnaJ" may or may not be correct. I( for
example. the symbol time is 2.Smim~ tbCIl BNSJ claim that the J 12~ imedireDce
burR will be awnpct gyw the aymbW ia GOII'OGt. AJtcmathd,., itthc system 1IIU CITQI"~

codin& the effecls ofindividull aymboI cma may IIOt De tJaat 1ipiiC8Qt. For campIe a Golay (24,12)
error coaecting code can correct 3 creon ill 24 bita wbidl is the 1/8 error rate that would be introduced
by the wol3t case WCS intederw. Such rate ~ codes are quite normal in the satellite channel. If

11717 Exploration Lane, Germantown. MD 20876
Tel: (301) 4;'.8-e500 "TWX; 710-828-0541
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Primosphere wiD diIr.IoIeDDe Idditiuaal infbnDItioa about their modulation, oodiJIa IDd link~
then areIIODIble~ ofthe impart ofdlo duty cydc oftbo WCS__It gguJcl be made.......
wu explained in oar 1IDuary27lcaer.

Reprdi.ng the eaIIIY IbIozbed by the Juman IaeId. .... Jtated ill our letter1Ut the~would be 3-15
dB depeadjna on the orieatadoD. It is reuoalble to iDcIwfe IOIJII amouDt ofabJorpdon for the avenae
cue.

FinaIly~ the UIteDn&.iIoI8tion 01'20 dB • called into qu..uOlL For UI au...mCNDtc4. 25'· uul.
distance of24' to tile SOARS receiVll', it IbouId be c:1eIr that the SOARS is aImoa directly below the
WCS transmitter. For example, tbe traDImiUer miabt be Oil a IJUPPOI't cable wire hoIdina a trame IignaI
where the SOARS veJJlcle is W1idDa forme Jisbt to change. 1be DB91OC-M aDtODDl from Decibel
Products hal a venal beam paUeau which is bccween 20 IDd 25 dB dowD in the direction oftbis vebide.
As the vehicle ...dOlW to the__ the pin &IIa off'dramaticdy. Thenfore, it ia Dot~lo

that IUd1 a level ofiIoliliOll could be provided givaldie broad beam cbaraaeristk:I ofIII omDi-dipoJe
antenaa" u·aaerted by PrimoIpbere.

HNS wishes to repeat its requeIt that PrimosJJl*e provide adequate information OD their daip
uaumpticms so that an 8Mb'Iis orthe etfecu oCWCS emissions can be made re1ative to the oth..
impairments they will aurely au&r.

SincenIy,

~12c::=:>v
S..x.y
Assistant Vice President
Hughes Network Systems

' . .'

, ;,',



ASPP2933, ASPP2I3& PeS OMNI ANTENNAS
DBI1GC-M 3. 8 or 10did. 18&O-,••z•
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-- . ,

DICibII PraduGti and AnIIma SpeciIII\I, divl8kln& of ATG, have~ acompIe1e line~
PCS entennII for 1850-'880 Mtlz. WIth II8ItMIIGIDJ pIIIIing deslgn$ ancIlIfY low pr0
files, U1e field-tested antennas are rttNt avaJJate for domestic and Int8mItIonIJ~.
Three omnidirectional tJansmrt and/or r8CIIYe madill art offerld .wI1h 3, 6or 10 l&:f gain.
• Sturdy constructIOn - All wee nave IIdOm8S Of tough 1llJ8rgIIIB. two NJP ITIOdeII Ire

white in color, 1he DB model has blue green MirageI'M ftberg/ass. RadiatOrS are made at
paaslYllld aluminum or brB, hardware of gaJyantzed Dr stainless steel:

• Power Rltlng - 400 WIlts muimum Input.
• Trouble Free - &d1 antenna is t8St8d for powernlUng complianCe and1hB aence of

intermodUlatiOn genntors.
• Lightning ResiStant - D11'8Ct ground.
• Mounting - The 1SP modelS III shipped with two ASPA320 mounting ciampi. 1118 DB

madIIl'IM An inttgl'll dI.U" pUI'JXI8I mount thIt can be top ar IIde moum.cJ 'to • pipit
with V-baltS. InCluded.

r Ordering JnfonMtion
I N-Ftmale i 7n6 DIN CDnneclDr 6Iin-"
l ASPP2933 ASPP29336 {an 300 mm piglliI) 3/5.1
i ASPP2836 ASM~ (an~mm pjgIai\) MU
: DB91OC-M ~OCE-M 101'12.1

E1ectr1C11 Dm
ASPP2I33 ASPP2938 0I810C0M

~11f'VII- MHz 1880·'. 1880-'. ,..,.
QIIn - c8dfdil 3/&.1 a, 1G"2.1
VSWR < 1.s:1 <1.5:1 <1.5:1
B8IInWidlrl (3 GB fftlm rnammum) 32" lze 5"
PaIIrIzatIon Verticil verIieII Vtrllc:II
MIldmum JlOWIf InpUt - WItlI <400 400 400

i Input i1npedlnce - DI'lMll eo 50 50
I Ughrllng pra1lC1lon DIrect graund DirIct gnuad DIrICtground
, Terminauon - SIIIlO81ll ......mIIe rHImIIe 1f.Ftm118
t Jumper c:abIt Order sepIIIIeIy OIWIllIlIIIItIY 0rdIr,,-

Medlankal Data
1&PP2133 ASPP2836 DB91oc-M

OveraIllengltl- itI. (mm) 24(610) .(815) nl1_
IIDdcmIo 01) ... In. (mm) 1.0 (25.4) 1.0(25.4) 1.S 1»)

WInd ...-11' 1m') .1' (.01) .'7 (.015) .5 (.05)
Wbl r.11t 100~ (UK)~-Ilf (Nlllp .... (11.8)2 8.8(30.2)3 20.8.9
MmdmLlTl wind tpeeCl- mph (Ilph) 165(2&6) 165(286) 12S(2DlI)
Weight - 1bI. (kg) 4(1.8) e(2.7) 5.2 (2.4)
Shlpplllf MlgI'rt -Ibs. (kg) 11 (4.s, 13 (5.9) 9 (4.1)
Cl8mpe ASPA320 ASPA320 ......0uII PlIrpoI8. UPS SHIPPABLE

. ...

ALLEN TELEeOM CROup· DEDlIR.1'IlODUCTS DIVISION • rHONE1~ • (214) Gln.-10 • FAX 1...12104708 • iZ14) 8S1..Qoo 111
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HUGHES
NIJ'WaUtSYSDMS

Jmuary %2, 1997

lobaPrawat
Presidcmt IDd CEO
Disa"Vox CoJpOl'ltion
P.O. box 65094
WashinitoD, DC 20035

Dearlohn:

Hughes Network ~yItemI (HNS), abuliDeu UDit ofGeDenl Mocars H'Igha~ is a
major supplier ofcellular radio equipmat and 011O of1bc drivias iRa behjnd the
commerciaIimion ofthe Penanal Ace.. ComnPmiQtioaa S)'IWm (PACS). Tho ConvniuiON
lWles to E.stablish Part 27 offer potential banda in which PACS teclmo1oaY could be deployecl if
the interference into SDAIlS can be manaaed. The out ofbud emiaioDl JimitI propoJed by
Primosphere of

Mobile Trammit
Bue Transmit

123 +10 los (P) dB
92 + 10 log (P) dB

preclude ec:onomieal dep10ymeDt ofID'J preseat-day wireIe:a teebDolOlY. Luce:at in itsIm.y I
iilina indicated that the dipJexm, equipmeat requiIed would COil aewnI buDdn!d doIIm, which is
clearly not appropriate for a had... IINS ....with tbia ._mwar AJImIativdy, b.aIri.
off the handset power amplifier enouP to Jive the desired 1iDearity woulc1 require a mudllarpr
power amplifier than is prldica1 for a handset

Lucent, in their 13 Iamwy Supplemental Tedmical Statement, propoIOd bec1IlatiODS for bodl
forward and reverie links. While this arTaftgemem doea provide adecpde protctiOD for SOARS,
it limits the commen:iaJ appeal ofdle WCS baIIds twe..M it Main...mobile syItemL :Eve in
the cue ofWJreless Loc:al Loop, a 1IIppat ofits IDIIbtab.iIity is the coucept ofextaded
wnII.. MI'\'iga dowias die IUbIcdber 10 Qb bIs pboDe to the park, tile mall or die ofIice.

1
11717~~. Germantown. ftot) 20878

Tel: f3CI1)428-e500 'TWX: 71C).828.Q6C1
FAX: (3)1) 428-188812830



T..........~ s:DAJ\S ...PACS _ .... WCS......, RNS p•.,...... toII..... .n•• c....

..d - v_
A 2305-2310 PACS P.nd with E
B 2310-2315 PACS Plind with F
C 2315-2320 FJUd Voic:oIDIta U '. .

SDAltS 2320-2345 SOARS
2345-2350 FIXId VoiceIDl&a U

.
D
B 23S0-235S PACS PIirecl with A
F 2355-2360 PACS Plind with B

Subscriber Transmit 60 + 10 loa (P) dB
Base Transmit 70 + 10 los (P) dB

With the D-equeDCY plan Piupowd Ibuve. Bands C IDd D .-ve u SMHz bder ZOMI bctMcD
the SDARS and PACS equipmc:nt. HNS ptOpoIeS that the out ofband emi..iou in the SOARS
band &om the PACS equipment in baDdI AlE. or BIF meet limits of

Mobile Transmit
Base TlIDSmit

70 + 10 log (P) dB
70 + 10101 (P) dB

HNS proposes that the out ofbaDd emiuiODl in the CIDd D bauds &om the PACS equipmeat iD
band. AlE, or BIF meet Jimita of

Mobile Tmwmit
BueTrammit

40 + 10 los (P) dB
60+ 10 Jos(P) dB

It iI importaDt to DOte that, cveD with the S MHz bu:&i=r~ the PrimDaphcn IUjpI&od limits of
123 and 92 dB are DOt achievable in pracaical syIlemI. Neither would a mobile trIDImit limit of
90 + 10 loa(P) dB be achievable at a reuonabIe COIl with today'. teeImo1ogy.

The interferenc:e IIIIJyIiI for the reverse link is giw:a ill Table 1. It iDdiC81CS tbIt 70 dB ilOlatioD
will be~ to proteat SOARS..Ii.....&am PAC! hnzadeet.l at • cIiRuIco or12 i=ct. 'I1Iiaanal" iDco!pcntel the fact tbat PACS hal a 12.5% duly cyclo ad tbIt the Mad. ia unlikely to
be in the beam ofthe SOARS receive wenD&. 111110 does DOt ICC01mt for the tia tbat the
PACS handset wiD be power controDed below 200 mw for most ofitl operatiDg time.

2
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Tallie 1. - ......Db....LlDlr.Buu.t
SUmP - 2dBWIlMHz 200 MW ill 300 kHz <"eeu power wuaol of

haadIecJ\
SUDutYCyde - 9dS 12.'"DutY Cyde. 312.5 maec puJ_ 8WJrV 2.5 D.c

MinPath Loll -SO.7dB 12 foot .on is more raJistic in whic:ular U'IfIic
mARS AlIt. Gal :JdB P. . I"SDARS Beam Shape - 6dB Bemicpberic: beam poiaDDa up -loa ofat1cut 64B

fer ..PACS huclIet locatiOD illUIfBc
Polarization Loss • 3dB Vertical to IiDear . . . .

OD

Total -67.7 dBWIMHz
J.aterf~ ADowcd 131.9dBW1MHz

Reauired Protection 70.2 dB

Note that this analysis uses a Daise floor or-135.6 dBW/MHz ad an iDterfenIlced~ of
2 dB for a protection ratio of 137.9 dBWIMHz u described in the IIDUll)' 8 Lucent technical
SlItement

For the forward link. FINS qrees with paSS 7-11 ofthe Luceat aaIysis with lOme miDor
comments. PACS ba.1tatioDa will sometimes be DIOWIted u low u 2S feet I'Itbcr thaD the 100
feet uswncd in the LucalllDllylia. nil will raiJe the imeditc&c iDto SDAltS by 12 dB. In
theIe c:asa, the PACS base Dboa U1DImit power would be limited to • cfBWIMHz, i.e., 12dB
less than used in the LuceDt IDIlysis.

3
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HUGHES
NEI WiQIIUC~

Iamwy 27, 1991

JoImPrawat
President aDd CEO
DiaiVox Cotpontion
P.O. box 65094
Washington, DC z003S

Dear John:

Hupes Network SJIt..(BNS). a ),nsbsu UDiI: af"GeMraJ Maeara Rua. BJa:tmaic:a. ilalDlQor
suppJia" ofcelb .1v radio oqui.pmcm IDCl ODeof. drMDa ineI beNM the M1'VJ'ft'ri'PzatioD oftile
Penooa1 Aa=I ConummicariaDI Sysccm (PACS). nae CommiaiOll'11lWes to ElCabJish Part 27 offer
potential bands far PACS feCbnology iftbe lDterftreDce IDto SOAkS proves manageable.

In our 22 January Jettei'm you we used the allowable~ noise eDerlY of-137.9 dBWlMHz
proposed in the 13 lanway Lucent Supplemental TeclmicaJ Statemeat ofLw:e:nt TecbDolopes 1Dc... We
had mistakeafy a••ned D'am Luc:eDl', stltemeDl .,1Jter .ermeal di,cnaioa wida Primosphere Limited
Partnership we agree tbat the WCS spec:aum widl mARS ill tAGmid~ ofdle baud iI uuiQuc••.", '"
mean that Luamt and Primosphln bad reacbed aareen- 011 the~ to UK in the IDIIyU.

After subsequent miew. we IIJ= willi Primospbens that I W='. auumptigu oC20000K RICIIiYec DOiIe
lemperaWre is wnatistic:. CD the ather hmd, we £eel that Primospbere hal fii1ecl to provide adequate
justification for t.beir da'iited DOlle Goor at2WK. aNS iIme Jealtirw JDIDUt&c:mnr orV., Smd
Aperture TermiDaII (VSAT) ad UDderltmds the 1IOiIc floor behavior ofa1eI1i1e termiDala. Wbi1e 20CMC
is a reasonable number for VSAT and other _eJlne cmmm1nicmioDS tenDina1J with narrow beam
antennas poimed to cold sky in CoBaDd IDd lCu-BaDd appliCliicms. we question its leJitimacy for • 2.35
GHz, car-mounted anteDD& for the foUowiDa ra.IODI:

11717 Elq)loralicn Lane. GerrMnlown. MD2C816
Tel: (301) 428 5500 'TWX: 71GC8-0541

FAX- (:-n1)4.l'R-1~



1. Tba VSAT IZ¢r"M does DOt pick up IipifiCiat temItrial emjuiom because there is miDima1
spurioua DDiIe leDCr'ItId ItL Bad ad beca1•• the IDlCDDaP~ 10WIrdI OC'K spa=. 1D ~WUUmtn.U1,r.r:

till side lobclof-SDARI amema wiIl_ a VIIi.,. g[LcuCliUiMl oIQUCGCa. Tbc %.35 Ci!K bud •
Dear tile 2.4 GHz ISM bIDd ill wbida DIOIt JIIkro'waw ow-. opcnao. In&erfiI'eaa ma.y a1Io c:ome
from barmoDica·oftbe 4SO :MHz bud ternIICriIllDObile radio ad UHF br08dQUf c:hatJM1s 64 and 65.
In addition 10 potCIIIiaIlipII ........-If.....oftbe people, buildiDaa. tree&, cariFi~
lICe., ill dae__ pIUIm wiU be mucIa WlRlXl'tba GUtIr IpIG& ForUIia rea.tOIl IINS IUgpIU

1CJdj"11D ambia~ ofllt Jcru& 29O"K aD &be LNA DOUc IelDfcntul'e·

2. A C Baud orK. BaDd LNAuses a wavepida fhml cad with very low loll. Tbe SDARS ~_~~.I._ ..
must reject the A. B. c.. D, E IIDd F b8DdI. HNS nti'Dlta1bat tbiI would require a filler au-u WI. UKr

LNA with an inrerticm lou dose to 2 dB. TJaiI is becauso the SDARS equipmem receiver respoAIO
mull ruD otrbcioR cru&criDI tho RCiJbbcxin8 WCS chMDdI w proveat A aip from A WLL baM or
mobile station iDto the front c:ncl LNA.

3. Primosphere correctly.. tbIt the LNA Noise F'JIUR may be I cIS. A typical receiver DO_ &pre,
however, degrades u the signal passes tbrou8h mi:I::m. Dltm, e&c., aDd for low cost design CID c:Ioser
tg 2dB.

Based on the~HNS estimates the e&etive Daise floor It the receiver u foDows

Thermal Noise -168.6 dBWIMHz
SO-KLNA+2WK 26 em It may be 'WOI'IC than tbia whal

Environment ial "tel... aourt:a Ire

F"Jher Insertion Lou 2 dB To meet baDdI A. R r. n R and F
Post LNA ContributioDs 1 dB },fixer... ....

etc.• fan LNA
HNS "Worst ea." Scenario -139.6 . dBW/MHz
PrimOSl)here claim -145.6 dlSWIMHz
Split the difference -141.6 dBWIMHz Used for the rest ofthis letter

HNS sugests a compromiae noise floor between the cxcoeuively opUmisti~ Primosphere value of-145.6
dBWIMHz and the DOD-Optima1 desip coa5guraziaa described by HNS resultiDa iD -139.6 dBWIM&.
HNS believes that die FCC Ibcu.1d require Primosphere to a1fer evidence that -145.6 dHW/MHz is tJaeir
actual noise Boor. For the remaindez' ofthil Jcua', HNS 1IIWDeS. DOise floor of-142.6 dBWIMHz.

Primosphere Iboulcl abo demonst:ruc the accuracy ottbe:ir cIaima iD two other Il'CIIIt the aDtema patteaa .
aDd tile allowable noise ria

The antenDa playa a crilic:al role in the analyais. BNS "IJI'a that the anteDDI is lOme son of. t1It pael
antenna mounted OIl the roofofthe vehicle. The naetUJjc floor and the car body will prevent the mtema
pattern from beiDg omDiclirecticmaJ Ifthe PACS baadlet is in a vehicle or at street level, it may not be in
the main beam oftbc Primosphere antt:DDL Also, the vertical polarization ofthe PACS sipa! will
iDteract in aD UDkDowD. way &1 me beam edp of'me c:ircWIdy polu1zed Prlmoapbere Uleana. BNS w~



use 3 dB maiD bCIIID autema laiD for _ Primo~ lilt."., but iDdude 6 clB orIicIe lobe lois IDCi
IIIOther 3 dB alp*"aiOD far Unear polarization.

AIlowIble noise die DODDIIly dcpcada OA dID.,.acm~ Tbc typiA1 Sxcd Ie.. BucI VSAT
application only .-IInm&do mqiD. Fer SOARS. HNS apectI that the IarpIt Deed for mar-pi'""
wcm1d he tbr JbIdowiDI fioaa bIPldiup illuma.... Pdwoaphcrc should have included .,pa 011 die
on!« of6-10 dB for1M'dinllbIdowiDa- Far tile nnI cue da'e it leu buildina IbIdowiD& taut HNS
aques tbat the chaMe of.!ppdwt beiDa YfIl1~ au SDARS leceiYtc ill daennl~ ia 8DID
Both urbua and l\IAI ..ir'aamcaCI PGUId jadudo U dB....Cor lUoean adina- 1D IUCh hiPJy
variable pmpaaltjon eaviIomDent. HNS IIPII daIt it illD'IIlOMble to limit die DOiIe 1I00r rise 1tom
WCS to 0.2 dB. Even a DOiIe floor rile of2 dB iI VfItY pDaous becausc the band_ CODtributiOll reaDy
sbouId be combined ill&1DOt~(RSS) !MDIW' with the shadowing aDd fadiDs variaDces. UsiDI
-142.6 dBWIMHz u the DOiIe floor IDC1 al10wiDa a 2 dB rise. JDeaDI aD aDowable iDterfe:reDce level of
-1+4.9 dBWnd&JOr PACS.

HNS wiabeI to mab ODe other poia&....pl'" "hWU. &Ilk budp&a. SiDce tbe NS aDdBIf buxIs..
~ 5MHz ti'om the SDARS bat. dae PACS"'''Uwill be iA uae UIIIIIIIiUer Daile tJoor. lbe .
design CODStnIiRt it c:oDU'a1JiDI the braIdbIpd Daile emjniOlll 11ac typK;aI daip oftbe.~iI a
mixer &om roua:bJy a 300 MHz lP to tbe 2.3 GHz traDsmit baud foDowed by •~ amplifier. The
noise 1Soor comes 1i'om

1. Noise entrring the jintJl mixerstap. A SAW tilter at the 1iDa11!" caD. rectuce tbiJ Doise at SMHz
D-om the band edge

2. FintZl ma" noiMJigun. Commen:iaJJy available parts pmvide .. Daise fiaure of 10 dB.
3. Oscillatorphase noisefram 1Mfinal miur.qc. Handset ~mpatible frequc:ucy sourc= (rcaiOnably

priced, amalI, low power) will have .pClot pbue Daile eaergy at S MHz from the carrier. SiDce
the output oftbe fiDa1 mixer it in tbe tnmwit~ the 1iIterQ10 achi~ meani.DgtW aneulI.don
from 2315 and 2320 MHz is UI'JI'e&tCVIIb1e.

4. Gain 01u. [JC1fW'" enp/iJi.... The final amplifier...wiD amplify the node at its input. To CODlIaI
this, ODe ;ou1cl use a hiP gain mixer to reduce the gam requirements oCtile 1lDa1 stile. These
~arcrelatively~

5. Final amptiji. no;.-jigu:N. COIDnIerciIIlZDpUfiera wiJl have rouib!y a 10 em noise 1lgure In mil
baDd and at these pawcn.

Assuming an ampli&er DOise1i~ of10 dB, a biIh powa- mixer with a -10 clBm output and a 1iuI
amplifier pin of33 dB, 'Cbo __ izIputIt.power amplikllDllt be -124 dBWIMHz. fDfS coateadI
tl1at even the best known bIIId.Iet layout. P'drIIJl~ CI&i asbicI,Ii,'I kdIniqYCI caDDOt do bcUar chaD-ibis
due: \U~ ~u-= }lluMuiLy ut~ g;....~~c..i tI. ......·.aiDIU oEdac power ainuitry.
F~~HNS DOta that fow afthe five ta:Jmiquea ed by Primosphere'. Iamwy 13 Ez P"""
~ an: being used by~ to supprea the broadbeDd DOia, ieo, bqueucy pJaDnin& IpeCtrUm ......
filtering and c:rou polarizItioD. The fifth technique, amplifier backoR: is iJreIevant in suppressiDa
broadband noise.
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TabieL ......DIaKdoD UIIk Balhl!t

BaDdiel NoiJe JiloOr - 11.0 dBWIMHz BlDadbUId Nuile is tho Jimldii2 t.Gtor
12.5" Dutv CYde. 312.5 IDIeC~ even' 2.5 IDIICHInd"DutY CYcle - 9.0 dB

-51.0 dB 12fbot
. ill more realistic in \'ehic:ular trifleMin PathLon

SOARS AlL Gaia 3.0 dB P.-
. IfiliDa

-5.0 dB 3to 15 dB
.

for 8bIoJbecI by bum81l11d
HeldLoll
SOARS Be8m Shape - 6.0 dB Hmrispbrri«; beam pointiDa up Jiva lou gfat leut CidB

£or • -PACS handset 10caticm in trafBc

Polarization Lou - :J.O dB Circular to Iineu1JoluiDtion decou"linlt

Total -152.0 dBWIMH%
lDtcfcaence-ADowed -144.9 dBWIMHz... . 7.1 dB PACS provides more than the needed

.

For tile falWlld W*, PACS bile _GAl will be JDOIIIIDd II low u %' tec:c or u blab u 100 6ct. At the
25 foot hciabl, 1beblUe I&ItioD trIDJrDitt- will be Jimitecl to 800 IIIW which it 6 dB more power..the
bud... The additional pill nquired ira 1IIebal ,,",,1itier....wiJllIiae tbe Daile floor by 6 dB. TabJe
2 JboWi that~ ••mptioas pnMde 1.1 dB ofmqia ill tile farwIrcl directioo. For bile _ON
IDOIIII&OcI biJb«~ it will 1:M: pollible to nile 1M poww ill~with tbe additiODll1 path lou afbded
by the greaser ctimDrA

Table2- ; -F -- •OD Liak Bud-et
Base station Noise - 75.0 dBWIMHz Broadband Noise is the limiting factor
Floor
Min Path Loss -57.0 dB 24 ftxJt •OIl tor JvmdIet •• under buD I&&UvD
Base antenna Gain 6 dB Omnidirec.1iODll stacked diDOle
Direecivity below bue -20 dB Dipole bas vr:ry low pin below aDd above antenna
station
SOARS Ant. Gain 3.0 dB Per-Prim . filina
Polarization Loss - 3.0 dB Circular to linear l)()1arizatjon deeoup!ing
Total -146.0 dBWIMHz
Intet ft:t cncc Allowed -144.9 dBWIM&
Mama 1.1 dB PACS ••es more than the needed .
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HNS could evaIuIte ott. iJr tile hmd. beiaa ill die .-PM JDIiza lobe. TJac typical wnieal bcanvidth
for a 6 dBd amenna. ID-2QO. For tbcb."""10 " ill the maiD beam itwill be far enoup i'om Ihe bale
statioDlO as DOt to pole • pmWem

StmICay
APist..mt VICe Prelidalt
Huabe& NetWork S)II&emI

-

TOT~ P.06



ATTACHMENT 4



Bel/core

331 Newman Spnngs Road
Red Bank New Jersey 07701-5699
9Q8.758-2000

Response to FCC Rule Making for Wireless
Communication Service ("WCS")

From: RC Malkemes
Bellcore
331 Newmans Spring Rd.
Redbank,NJ,07701
908-758-3357

Date: January 24, 1997

Sirs;
Bellcore has been a pioneer and one of the driving forces behind the commercialization
and standardization ofPACS, and it's predecessor, WACS, for nearly 10 years, Bellcore
supports and encourages the use of PACS in the WCS band and is in agreement with the
Hughes Network Systems proposal submitted at this same time. This arrangement will
allow the deployment of mobile WCS PACS devices in the 2305 to 2315 and 2350 to
2360 MHz bands while allowing WCS fixed voice and data devices in the 2315 to 2320
and 2345 to 2350 MHz bands. Further, this proposal allows the use of realistically
affordable technology which is currently available for filtering and signal shaping
techniques.

Other comments by Lucent Technologies, dated January 13, 1997, describe analysis
based upon higher output base station equipment and do not specify a modulation
technique, however this analysis also points out that the levels suggested by Primosphere
are somewhat conservative, with which Bellcore agrees.

As stated in Primosphere's Technical Statement of January 13, 1997, page 3, PACS
utilizes Raised Root Cosine shaping to reduce the modulation spectrum, The modulation
waveform may further be rolled off by additional baseband filtering or IF type narrow
band filtering when upconverting the waveform before final transmission. Because
PACS uses 7t/4 Shifted QPSK modulation, linearity constraints require fairly linear RF
power amplification be used. Therefore, the RF power amplifiers are "backed off' from
the I-dB compression point to prevent spectral regrowth as suggested by Primospere.

The path loss at 2330 MHz associated with a 12 ft. distance from mobile to SDARS
station is calculated using;



The calculated, free space path loss is 51 dB. Antenna directivity, head loss and
polarization effects could cumulatively add another 10 dB to the total path loss figure.
Therefore, in the 12 ft. mobile to SDARS station case, up to 61 dB of loss may be
encountered by RF power amplifier wideband output noise and any other signal leaving
the mobile unit before entering the SDARS reciever.

Compliance with the levels suggested Hughes Network Systems, therefore, are a matter
of individual manufactures architectures and incremental cost tradeoffs. This proposal, in
worse case scenarios, offers a reasonable set of solutions for both WCS users and SDARS
providers.

Sincerely yours,

RC Malkemes
Director Radio Techniques and Technology

cc:
H W Sherry
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SIEMENS
StrombergeCarlson

January 27, 1997

Mr. John Prawat, President & CEO
DiglVox Corporation
125024" Street N.W., Suite 350
Washington, DC 20037

Dear John,

.... ~i" ~C ";;;)r UI • ..;.'

Siemens Stromberg-Carlson, a market leader in the promotion and deployment of PACS
technology. supports the proposal submitted by Hughes Network Systems to allow
PACS to be used in the WCS band.

This proposal would allocate 20 MHz of spectrum (2305 to 2315 MHz and 2350 to 2360
MHz) for PACS mobility service and 10 MHz of spednJm (2315 to 2320 MHz and 2345
ta 2350 MHZ) for fixed voice and data services.

We believe that the proposal of HNS. with the 5 MHz buffer zone on each side of the
SOARS band, will allow for PACS to be used in the WCS band without interfering with
SOARS operation.

If you have any questions, please do nat hesitate to call me at (561) 955-8001.

Sincerely,

~ ~-'
~n~ebes
Director PACS Edge
Wireless Business Unit

JT/mem

Siemens StrombergeCarison

900 Broken Sound Partcway Boca Raton, Florida 33487 (407) 955-5000


